Previous studies have reported an association between metabolic syndrome, proteinuria, incidence and progression of CKD, and ESRD among different ethnic groups (1-6). With an increasing sedentary lifestyle and high rates of obesity, the prevalence of metabolic syndrome stands at 34% (7). The burden of incident and prevalent CKD has also increased in the United States; thus, CKD and metabolic syndrome, in addition to obesity, are major public health problems. Metabolic syndrome is defined by central obesity, hyperglycemia, hypertension, and dyslipidemia (8,9). Diabetes and hypertension are the leading causes of both CKD and ESRD. Because both elevated blood glucose and BP are included in the definition of metabolic syndrome, it is not surprising that recent data suggest a link between metabolic syndrome and CKD. Moreover, metabolic syndrome in the general population increases risk of cardiovascular disease, stroke, and all-cause mortality, as do CKD and microalbuminuria (10). It has not been clear whether these effects of metabolic syndrome are driven by one or more individual factors, are due to clustering of risk factors, or perhaps result from some other concomitant factors. In addition, it is unclear whether the consequences of metabolic syndrome differ according to level of CKD.
the prior ESRD analyses were adjusted for proteinuria, there was no longer an association of metabolic syndrome with ESRD. We previously reported in a secondary analysis of the African-American Study of Kidney Disease and Hypertension (AASK) an association of 31% increased risk of CKD progression to ESRD or death in patients who met criteria for metabolic syndrome, but this was attenuated and no longer significant when adjusted for proteinuria (4) . These findings, coupled with those from the current study, suggest that proteinuria may play an important role in the effect of metabolic syndrome on CKD progression. In fact, the World Health Organization classification of metabolic syndrome includes proteinuria as one of the criteria (9) . Prior investigators have demonstrated a significant correlation between urinary albumin excretion and insulin resistance in patients with essential hypertension, those with type 2 diabetes, and young African Americans with borderline hypertension (12, 13) .
Navaneethan and colleagues' article substantiates an association of metabolic syndrome with CKD progression in a much larger and more diverse patient population. The public health relevance of these results is underscored by the fact that the prevalence of metabolic syndrome and its components, especially diabetes, is increasing over time, and the CKD burden thus may rise commensurately. Moreover, each of the individual components of the metabolic syndrome has been linked to CKD; thus, it is not surprising to find the observed link between the composite of metabolic syndrome and CKD. Diabetes and hypertension are well established risk factors for progression of CKD. Observational data and a recent meta-analysis suggest that elevated triglyceride and low HDL cholesterol levels are independent risk factors for the acceleration of CKD (14, 15) and that the use of statins may slow progression of CKD (16) . Several authors have reported that higher BMI is associated with lower GFR and CKD progression (17) (18) (19) ; however, Navaneethan and colleagues' study shows that higher BMI had no effect on ESRD. Although 46.6% of the AASK cohort had a BMI .30 kg/m 2 and thus were obese, no association was observed with BMI alone and the renal outcome (4) . Nonetheless, this current report, like the AASK cohort, shows that in a more diverse population with established CKD, the presence of the metabolic syndrome composite is associated with CKD progression. It also confirms that some of the individual components of metabolic syndrome-impaired glucose metabolism, elevated triglyceride levels, and hypertensionare associated with increased risk of ESRD.
Previous reports have explored the association of metabolic syndrome and CKD. Chen et al. reported that the presence of metabolic syndrome was a strong and independent risk factor for CKD and microalbuminuria; later, in a cross-sectional analysis, they noted a 2.6-fold increased prevalence of CKD among adults in the Third National Health and Nutrition Examination with the metabolic syndrome (1,2). Kurella et al. reported that metabolic syndrome predicted incident CKD (3). A total of 10,096 nondiabetic participants who were in the Atherosclerosis Risk in Communities study and had normal baseline kidney function composed the study cohort. The multivariate adjusted odds ratio of developing CKD in participants with metabolic syndrome was 1.43. After adjustment for the subsequent development of diabetes and hypertension during the 9 years of follow-up, the odds ratio for incident CKD among participants with metabolic syndrome was 1.24 but remained significant. In a large American Indian population, Lucove et al. reported that metabolic syndrome was significantly and independently associated with a 30% increased risk of CKD during 9 years of follow-up and that this risk was greater in persons who developed diabetes during the study (6) .
Although Navaneethan and colleagues' study was adequately powered to detect a difference in the death outcome, and despite the association of proteinuria with death, the metabolic syndrome composite was not associated with an increased risk of death. However, individual components, such as low HDL cholesterol level and impaired glucose metabolism, were associated with an increased hazard for death, whereas obesity and hypertension were associated with a lower hazard for death. The lack of association of metabolic syndrome with death may be due to the inverse association of obesity and hypertension with death or to the effect of cardioprotective medications widely used in this high-cardiovascular-risk population. Perhaps longer-term follow-up (.2 years) would have yielded different results. Another plausible hypothesis is that metabolic syndrome or its individual components are expressed differently in more advanced stages of CKD. Studies suggest a paradoxical association with obesity and reduced mortality in hemodialysis patients and in the elderly and heart failure populations (20, 21) . This study confirms previous reports and suggests that in advanced CKD, obesity may be protective. This report introduces another population (CKD stage 3-4) that may not express the normal phenotype of obesity and worse survival. One limitation of both this study and the AASK cohort was the absence of waist circumference data to use as a surrogate for abdominal obesity, as defined by the National Cholesterol Education Program. However, both studies used an alternative measure of obesity, BMI, which has recognized limitations as an indicator of obesity, particularly in the elderly and in women; nevertheless, it has been widely used in the medical literature. Further investigation into the reasons for the protective effect of obesity and survival are urgently needed given the high morbidity and mortality, as well as aggressive measures used to eradicate obesity in the general population.
In summary, this report substantiates and strengthens the previous associations between metabolic syndrome and CKD progression, even after adjustment for other factors known to influence renal and death outcomes (with the exception of proteinuria). Strengths of these analyses include its very large and diverse population, with competing risk models applied, and multivariate adjustment for many known risk factors associated with cardiovascular disease and CKD progression, such as use of cardiac medications and presence of cardiovascular disease. Major weaknesses are related to the retrospective observational study design with possible selection bias, incomplete data on confounders, and lack of a prespecified study protocol. The findings of this report are important because of the escalation of CKD and ESRD rates, as well as the increasing prevalence of obesity, insulin resistance, and impaired glucose tolerance. Further studies are necessary to determine putative mechanisms of the effect of the metabolic syndrome on CKD progression and should include more specific measures of insulin resistance, as well as more detailed investigation into the role of proteinuria. Moreover, metabolic syndrome is a modifiable risk factor; thus, strategies to reduce its prevalence and severity may be a new target in treating CKD that warrants further study. In addition, further investigations into the differential effects of metabolic syndrome and obesity on renal disease progression and mortality across different levels of CKD are warranted.
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